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Abstract: Background: Questionnaires are commonly used in epidemiologic 

studies to obtain information about house characteristics in order to 
predict the household aeroallergen exposure levels. However, the 
reliability of the predictions made with the questionnaires has not 
been evaluated. To address this issue, we compared objectively measured 
fungal propagules including the most frequently isolated mold genera 
(i.e., Alternaria, Aspergillus, Cladosporium, Penicillium, etc.) in a 
large sample of homes and compared these measured values to the 
questionnaire-determined household characteristics. 

Methods: As part of a prospective cohort study on the relation 
between residential allergen exposure and development of asthma in 
neonates, fungal air samples were collected from infant bedrooms and 
main living areas in 1000 homes in the Northeast USA, from December 
1996 to January 1999. A Burkard portable air sampler was used in 
combination with DG-18 and MEA agars. A questionnaire was used to 
obtain information on host and house characteristics that may have an 
impact on the presence of fungal propagules in the air. This included 
information on observation of moisture problems (e.g., water leakage or 
damage, and mold or mildew growth), ventilation and heating facilities, 
building age and type, number of occupants, annual household income, 
presence of pets and pests, cleaning regimens, etc. 

Results: The number of CFU/m(3> air collected on MEA was 
significantly higher than on DG-18 (means, respectively, 1033.5 and 
846.0 CFU/mO)} (P < 0.0005) . However, there was no significant 
difference between the numbers of CFU/m(3) air collected from the main 
living area and from the infant bedroom. There was only a very weak 
relationship between the house characteristics, as described by 
questionnaire, and the presence of fungal propagules in indoor air. 

Only the temperature, relative humidity, season, and cats inside homes 
had a statistically significant impact on the presence of fungal 
propagules in indoor air. 

Conclusions: The presence of fungal propagules in indoor air cannot 
be reliably predicted by home characteristics. Actual measurements are 
required for fungal exposure assessment, and the use of only;one medium 
to collect samples in one location in a home might be adequate to 
represent residential levels of fungi in indoor air. 
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Abstract: Background; Although there are current measures to evaluate 

childhood asthma severity for clinical diagnosis and treatment, there 
is no standard valid measure to evaluate childhood asthma severity for 
large-scale epidemiologic studies. 

Objectives: To develop and test a childhood asthma severity scale 
(CHAS) for clinimetric validity and to determine differences in 
symptoms, medication use, and health care visits by participant 
characteristics. 

Methods; Eight hundred ninety-seven actively asthmatic children 
under the age of 12 years were selected from a general population of 
children.. Children were selected from a screening questionnaire 
administered at six Connecticut hospitals that serve large minority 
populations in Bridgeport, New Haven, Hartford, and Danbury and one 
hospital serving south central Massachusetts. Twelve-month baseline 
data for a prospective cohort study of childhood asthma severity were 
collected on a monthly basis through home interviews. Home interviews 
addressed questions on daily symptoms, medication use, and health care 
visits. A severity scale was constructed using three dimensions: 
symptoms, medication use, and health care visits. 

Results: CHAS has sufficient preliminary content, construct, and 
predictive validity. Despite similarities in symptoms, there were 
health care utilization and medication differentials according to race 
and ethnicity, insurance status, family income, and maternal education. 

Conclusions: CHAS is a potentially useful measure of asthma 
severity for large-scale epidemiologic studies. It seems that CHAS has 
sufficient clinimetric properties. 
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Abstract: Kitchen-area 22-h gravimetric PM2.5 and passive diffusion 

stain-tube carbon monoxide (C0> concentrations were measured in homes 
with open fire and improved wood cookstoves in two studies. In the 
first study (Guat-2}, which also studied homes with gas cookstoves, 
three samples were collected per stove condition from each of three 
test houses. In the second study {Guat-3), one sample was collected per 
house from 15 open fire and 25 improved-stove houses. CO personal 
samples were also taken for mother and child in both studies. Spearman 
correlation coefficients (R) between kitchen-area CO and PM2.5 levels 
in homes using open fires or impoved wood cookstoves were high ranging 
from 0.92 (Guat-2) to 0.94 (Guat-3), as were those between the personal 
samples for mother and child ranging from 0.85 {Guat-3) to 0.96 
(Guat-2). In general, the correlations were lower for less-polluted 
conditions. The study found that CO is a good proxy for PM2.5 in homes 
using open fires or planchas (improved wood cookstove with chimney) but 
not under gas stove use conditions. It also determined that mother 
personal CO is a good proxy for child's (under 2 years of age) personal 
CO and that area CO measurements are not strongly representative of 
personal CO measurements. These results generally support the use of 
Draeger CO passive diffusion tubes as a proxy for PM2.5 in such cases 
where a single type of emission source is the predominant source for CO 
and PM2.5. 
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Abstract: Continuous particles less than 2.5 mum in diameter (PM2-5) and 

carbon monoxide (CO) were monitored during breakfast, lunch, and dinner 
in three high-density and four low-density villages near 
Quetzaltenango, Guatemala a to help assess the viability of this region 
for a proposed respiratory health and stove intervention study. 
Approximately 15 homes were visited during each mealtime In each of the 
seven villages; in all, 98 homes were visited, with a sampling duration 
of 2-3 min per home per meal. For each village, a line (transect) was 
drawn on a village map along existing roads from one end of the village 
to the other; homes and between-home outside locations along the 
transect were monitored. Although the predominant stove type was the 
open fire, several other stoves, in various levels of disrepair, were 
observed frequently. The highest indoor concentrations of PM2.5 were 
observed in homes using the open fire (avg.= 5-31 mg/m(3); SD = 4.75 
mg/m(3)) or equivalent, although homes using the plancha - indigenous 
wood-burning stove with chimney - also had measurements >13.8 mg/m(3), 
PM2.5 limit of detection. The highest indoor concentrations of CO were 
also observed in homes using the open fire (avg.=22.9 ppm; SD=28.1 
ppm),with a maximum measurement of >250 ppm. For both PM2.5 and CO, 
levels measured in homes with plancha, lorena, or open fire were 
significantly higher than levels taken in the street or in homes using 
a gas stove. The Spearman correlation coefficient between PM2.5 and CO 
for all data combined was 0.81, and ranged from 0.30 for the lorena to 
0.68 for the plancha in homes using wood-fueled stoves. Although indoor 

PM2.5 and CO levels were not significantly different between high- and 
low-density villages, street-level PM2.5, (p = 0.002) and CO (p = 
0.002), were significantly higher in the high-density villages. These 
data provide a useful picture of the pollution levels coming from a 
range of cooking stoves in various levels of disrepair, as well as a 
representation of how outdoor particle moss and CO levels vary from 
high- versus low -density villages. 
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Abstract: Area 22-h average carbon monoxide (CO), total suspended 

particulates (TSP), particles less than 10 mu m in diameter (PMlO), and 
particles less than 2.5 mu m in diameter (PM2.5) measurements were made 
in three test homes of highland rural Guatemala in kitchens, bedrooms, 
and outdoors on a longitudinal basis, i.e. before and after 
introduction of potential exposure-reducing interventions. Four 
cookstove conditions were studied sequentially: backgroiind (no stove in 
use); traditional open woodstove, improved woodstove with flue 
(plancha), and bottled-gas (LPG) stove. With nine observations each, 
kitchen PM2.5 levels were 56 mu g/m(3> under background conditions, 528 
mu g/m(3) for open fire conditions, 96 rau g/m{3) for plancha 
conditions, and 57 mu g/ m(3) for gas stove conditions. Corresponding 
PMIO/TSP levels were 173/174, 717/836, 210/276, 186/218 mu g/m(3). 
Corresponding CO levels were 0.2, 5.9, 1.4, 1.2 ppm. Comparisons with 
other studies in the area indicate that the reductions in indoor 
concentrations achieved by improved wood-burning stoves deteriorate 
with stove age. Mother and child personal CO and PM2.5 measurements for 
each stove condition demonstrate the same trend as area measurements, 
but with less differentiation. 
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Abstract; Environmental epidemiologic research on respiratory symptoms 
presents unique types of data, typically requiring simultaneous 
analysis of both time- and person-varying factors. In this paper, the 
authors propose a new, simple model that incorporates such factors and 
controls for each person's prior history of symptoms. The Yale Mother 
and Infant Health Study was undertaken to investigate the effects of 
ambient pollutant concentrations, meteorologic changes, and demographic 
variables on daily respiratory symptoms in .both mothers and infants. 
This analysis was restricted to 673 mothers followed in southwestern 
Virginia from June 10 to August 31, 1995. Of the person-varying 
factors, husband's level of education, nested within marital status, 
and having pets in the home were related to an increased likelihood of 
new episodes; however, neither was related to duration of syiriptoms. 
Interestingly, women who were unmarried were least likely to have new 
episodes of respiratory symptoms, while those with the most highly 
educated spouses were most likely to have new episodes. Having pets in 
the home increased the likelihood of a new episode. Having a history of 
allergies and having children in day care were found to be related to 
the symptom of a runny or stuffy nose, in terms of both incidence and 
duration. The level of coarse particles was related to the incidence of 
new episodes of runny or stuffy nose, and a higher level prolonged the 
duration of symptoms. Sulfate level was not related to the incidence of 
new episodes but was associated with the duration of the episodes. 
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Abstract: We used two methods to collect data on indoor smoking exposure of 
3-month-old infants. First, parents of approximately 100 children 
completed a questionnaire. We then measured nicotine in the air of the 
living rooms in smoking and non-smoking households with a passive 
sampler for a period of 2 weeks, several months after the questionnaire 
had been completed. Smoking habits reported in the questionnaire 
generally with reported nximber of cigarettes smoked during the 
measurement weeks, and with nicotine concentrations in the air. These 
results suggest that exposure classification based on questionnaire 
data is likely to be reasonably valid. 
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Abstract: Fungi cause allergies and many other adverse health effects. In 
this study, we characterized the nature and seasonal variation of fungi 
inside and outside homes in the Greater New Haven, Connecticut area. 
Three indoor air samples tin the living room, bedroom, and basement) 
and one outdoor sample were collected by the Burkard portable air 
sampler. House dust samples were collected in the living room by a 
vacuum cleaner. The mold concentrations varied widely from house to 
house in both indoor and outdoor air. No significant difference 
{p>0.0S} in concentration and type of fungi between living room and 
bedroom or by season was observed. Both concentration and type of fungi 
were significantly higher {p<0.05> in the basement than other indoor 
areas and outdoor air in winter. The type of fungi in living room, 
bedroom, and outdoor air were found to have significant changes gimong 
seasons, but there was no significant difference for the basement among 
seasons. Cladosporium spp. was dominant in both indoor and outdoor air 
in summer. Peniclllium and Aspergillus were dominant in indoor air in 
winter, but neither was dominant in any season in outdoor air. The type 
of fungi and their concentrations in house dust samples were not 
representative of those isolated in indoor air. In dust samples, more 
Mucor, Wallemia, and Alternaria species, but less Aspergillus, 
Cladosporium, and Penicillium species were found in all seasons. Air 
sampling in spring or fall in every suspected house is suggested for 
year- round fungal exposure assessment. 
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Abstract: The aim of this analysis was to examine the effect of 
environmental tobacco smoke exposure on the risk of 

small-for-gestational-age (SGA) birth. The study population included 
2,283 nonsmokers from a nested cohort study undertaken in southern 
Connecticut from 1988 to 1992, The duration and intensity of exposures 
incurred at multiple locations during the third trimester of pregnancy 
were measured by postpartum interview. The effect of exposure on hirth 
weight and on incidence of SGA birth was assessed by multivariate 
logistic and linear regression. An estimated 26.5% of the women had 
been exposed to environmental tobacco smoke for at least 1 hour per 
week during the third trimester. The median duration of exposure among 
the exposed over all locations was 5 hours per week. The adjusted odds 
ratio for SGA birth in exposed mothers compared with unexposed mothers, 
using a dichotomous exposure variable, was 0.82 (95% confidence 
interval: 0.51, 1.33). The adjusted birth weight difference associated 
with exposure was -1.2 g (95% confidence interval: -43.3, 41,0). No 
effect of environmental tobacco smoke exposure on fetal growth was seen 
in this relatively homogeneous upper middle class group of women 
exposed at low levels. This is reassuring for women exposed at low 
levels, but it does not exclude the possibility of an effect in women 
exposed to higher levels of environmental tobacco smoke. 
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Abstract; The relationship between ambient air pollution and daily change 

in peak expiratory flow (PBF) was studied in a sample of 473 nonsmoking 
women (age 19 to 43 yr) in Virginia over summers 1995-1996. Daily 24-h 
averages of particulate matter (PM2.5 and PMIO), fine particulate 
sulfate (S042-) and strong acid (H+), hourly ozone (0-3), and select 
meteorologic variables (e.g., temperature) were collected at a regional 
outdoor monitoring site. Subjects took PEF measurements twice daily for 
a 2-wk period using a standard MiniWright peak flow meter. Concurrent 
measures for summer periods of 24-h PM2.5 (mu g/m(3)) ranged from 3.5 
to 59.7; H+ (nmol/m(3)) from 0 to 250; maximal daily 8-h average 0-3 
(ppb) from 17.0 to 87.6. Morning PEF decrements were significantly 
associated with H+ and PM2)5. An increase of 50 eta mol/m(3) of H+ and 
10 mu g/m(3) of PM2.5 related to decreases of 0.89 (95% Cl = 0,21 to 
1.57) and 0.73 (95% Cl = 0.07 to 1.38) L/min in morning PEF, 
respectively. Ozone was the only exposure related to evening PEF with 
5-d cumulative lag exposure showing the greatest effect; 7.65 L/min 
(95% Cl = 2.25 to 13.0) decrease per 30 ppb 0-3 increase. Separate 
physiologic effects were observed for summer ambient concentrations of 
two different pollutants (PEF decrements related to PM2.5, in morning 
and 0-3 in evening) at concentrations below the new U.S. EPA 24-h 
ambient air quality standard for PM2,5, and 8-h standard for 0-3. 
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Abstract: Twenty-four-hour samples of PMIO (mass of particles with 

aerodynamic diameter less than or equal to 10 mu m), PM2.5, (mass of 
particles with aerodynamic diameter less than or equal to 2.5 mu m), 
particle strong acidity CH+), sulfate (S042-), nitrate (N03-), ammonia 
(MH3), nitrous acid (HONO), and sulfur dioxide were collected inside 
and outside of 281 homes during winter and summer periods. Measurements 
were also conducted during simmer periods at a regional site. A total 
of 58 homes of nonsmokers were sampled during the summer periods and 
223 homes were sampled during the winter periods. Seventy-four of the 
homes sampled during the winter reported the use of a kerosene heater. 
All homes sampled in the summer were located in southwest Virginia. All 
bur 20 homes sampled in the winter were also located in southwest 
Virginia; the remainder of the homes were located in Connecticut. For 
homes without tobacco combustion, the regional air monitoring site 
(Vinton, VA) appeared to provide a reasonable estimate of 
concentrations of PM2.5 and S042- during summer months outside and 
inside homes within the region, even when a substantial number of the 
homes used air conditioning. Average indoor/outdoor ratios for PM2.5 
and S042- during the summer period were 1.03 +/- 0.71 and 0.74 +/- 
0.53, respectively. The indoor/outdoor mean ratio for sulfate suggests 
that on average approximately 75% of the fine aerosol Indoors during 
the summer is associated with outdoor sources. Kerosene heater use 
during the winter months, in the absence of tobacco combustion results 
in substantial increases in indoor concentrations of PM2.5, S042-, and 
possibly H+, as compared to homes without kerosene heaters. During 
their use, we estimated that kerosene heaters added, on average, 
approximately 40 mu g/m(3) of PM2.5 and 15 mu g/m(3) of S042- to 
background residential levels of 18 and 2 mu g/m(3), respectively. 
Results from using sulfuric acid-doped Teflon (E.I. Du pont de Nemours 
& Co., Wilmington, DE) filters in homes with kerosene heaters suggest 
that acid particle concentrations may be substantially higher than 
those measured because of acid neutralization by ammonia. During the 
summer and winter periods indoor concentrations of ammonia are an order 
of magnitude higher indoors than outdoors and appear to result in lower 
indoor acid panicle concentrations. Nitrous acid levels are higher 
indoors than outdoors during both winter and summer and are 
substantially higher in homes with unvented combustion sources. 
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Abstract: The home wiring code is the most widely used metric for studies 
of residential electromagnetic field (EMF) estposure and health effects. 
Despite the fact that wiring code often shows stronger correlations 
with disease outcome than more direct EMF home assessments, little is 
known about potential confounders of the wiring code association. In a 
study carried out in southern Connecticut in 1988-1991, the authors 
used strict and widely used criteria to assess the wiring codes of 
3,259 homes in which respondents lived. They also collected other home 
characteristics from the tax assessor's office, estimated traffic 
density around the home from state data, and interviewed each subject 
(2,967 mothers of reproductive age) for personal characteristics. Women 
who lived in very high current configuration wiring coded homes were 
more likely to be in manual jobs and their homes were older (built 
before 1949, odds ratio (OR) = 73.24, 95% confidence interval (Cl) 
29.53-181.65) and had lower assessed value and higher traffic densities 
(highest density quartile, OR = 3.99, 95% Cl 1.17-13.62), Because some 
of these variables have themselves been associated with health 
outcomes, the possibility of confounding of the wiring code 
associations must be rigorously evaluated in future EMF research. 
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Abstract: We conducted a prospective study (N = 2,967) to evaluate the 

relation of spontaneous abortion with use of electrically heated beds 
(electric blankets and heated water beds) during pregnancy. At 
interview, 61.5% of women were at less than 12 weeks gestation, and 
38.5% were between 13 and 16 weeks; thus, very early pregnancy losses 
would have been excluded, information regarding exposure to electric 
beds was obtained for the month of conception and the 7 days before 
Interview. Electric blanket use at conception was associated with an 
increased risk of spontaneous abortion in the unadjusted analysis 
[relative risk (RR) = 1.84; 95% confidence interval (Cl) = 1.06-3.13], 
but adjustment for other factors reduced the risk slightly [odds ratio 
(OR) = 1.74; 95% Cl = 0.96-3.15]. Heated water bed use was nor 
associated with an increased risk of spontaneous abortion at conception 
(OR = 0.59; 95% Cl = 0.33-1.07) or ar interview (OR = 0.63; 95% Cl = 
0.36-1.12). Measures of dose response (daily use, hours of use, or 
temperature setting) were not associated with increased risk. Wire code 
data were obtained for the first, or only, house lived in during 
pregnancy. Women living in homes classified as ''very high'' or 
''ordinary high'' current configuration were not at greater risk than 
women living in homes with buried wires. Nor was there any trend for 
increased risk of spontaneous abortion by wire code category. This 
study does not support the hypothesis that use of electric beds or 
residence in a high current configuration home increases the risk of 
spontaneous abortion; however, it indicates that electric blanket use 
at the time of conception and in early pregnancy may De associated with 
a slight increase in risk of pregnancy loss. 
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